Distribution of regulatory subunits of protein kinase A and A kinase anchor proteins (AKAP 95, 150) in rat pinealocytes.
The rat pineal organ is an established model to study signal transduction cascades that are activated by norepinephrine (NE) and cause increases in cAMP levels and stimulation of protein kinase A (PKA). PKA type II catalyzes the phosphorylation of the transcription factor cAMP-response-element-binding protein (CREB) which is essential for the transcriptional induction of the arylalkylamine- N-acetyltransferase (AANAT), the rate limiting enzyme of melatonin biosynthesis. Moreover, PKA may control protein levels and enzyme activity via two PKA-dependent phosphorylation sites in the AANAT molecule. Despite the functional importance of PKA very little is known about the distribution of its isoenzymes and of A-kinase anchor proteins (AKAPs) that target the PKA to specific membrane areas and organelles by binding to the regulatory (R) subunits of PKA. We have addressed this problem by demonstrating the R subunits alpha and beta of PKA type I and II and two AKAPs (150 and 95) in NE-stimulated and untreated rat pinealocytes by immunoblot and immunocytochemistry. The immunoreactions (IR) of all four R subunits were confined to granules evenly distributed in the pinealocyte cytoplasm. Immunoreactions of RIIalpha and RIIbeta were stronger than those of RIalpha and RIbeta. AKAP 150-IR was concentrated at the cell periphery; AKAP 95-IR was restricted to the nucleus. Amount and subcellular distribution of the immunoreactions of all proteins investigated did not change upon NE stimulation. A substantial colocalization was observed between RII-subunits and AKAP 150-IR, suggesting that, in rat pinealocytes, AKAP 150 primarily anchors the R subunits of PKA II.